Abstract: The
During the Second World War, German scientists collected plant genetic resources in the Balkan region. The expeditions were organised by Hans Stubbe, who was strongly influenced by the Russian explorer Nikolai Vavilov. They covered Northern Greece and Albania in 1941, and the Peloponnese and Crete in 1942. The crops and their wild relatives that were collected, constituted a considerable portion of the germplasm collection of the Kaiser Wilhelm Institut für Kulturpflanzenforschung when it was founded by Stubbe in Tuttenhof near Vienna in 1943. It was transferred to Gatersleben (its present location) after the end of the war. Stubbe's expeditions were the first to be organised as multi-crop expeditions, which later became typical for the collecting expeditions of the Gatersleben Institute .
A scientific report of those expeditions has never been published, but the material has been widely evaluated and used in breeding programmes. A large part of the materials has been preserved in the Gene Bank of the Leibniz Institute of Plant Genetics and Crop Plant Research (IPK) in Gatersleben, right up to the present. The present publication set it sights on giving a first overview of the itineraries and the materials collected during Stubbe's Balkan expeditions.
The Gatersleben collections from Greece and Albania are also compared with other large collections of worldwide genetic resources.
MATERIAL AND METHODS
The original reports of Stubbe's Balkan expeditions (Stubbe 1941 (Stubbe , 1942 provide an overall description of the itineraries, the material collected, observations about agriculture in the regions visited, as well as maps of the regions. They do not contain detailed collecting lists. Lists of the collected ma-
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terial were compiled later by the staff of the IPK Gene Bank, and have been used as the basis for its documentation; first put on card files, and from the 1980's on also into electronic information systems. Information about the IPK's present collection from Albania and Greece was derived from GBIS, the Gene Bank Information System.
An overview of worldwide germplasm holdings from Albania and Greece was compiled from the Bioversity Directory of Germplasm Collections, where it is possible to search by the country of origin. FAO's more up-to-date World Information and Early Warning System (WIEWS), while similar in scope, is not searchable by the country of origin of the material. Therefore, relevant information from WIEWS was requested (S. Diulgheroff, pers. comm., January 2009). These results were complemented with information from the European Search Catalogue for Genetic Resources, EURISCO, and the System-wide Information Network for Genetic Resources of the CGIAR, SINGER. Individual websites of large gene banks, such as GRIN (USA) and PGRC (Canada), were also consulted.
RESULTS AND DISCUSSION

Material from Greece and Albania in gene banks worldwide
The (Table 1) .
The 1941 expedition to Northern Greece and Albania
During the Second World War, parts of the Balkan region were occupied by the Italian and German armies. These regions, including the border regions between the Balkan countries, thus became easily accessible for German crop plant researchers. This led Hans Stubbe, influenced by Vavilov's work, to organise his first expedition to Northern Greece and Albania during the summer of 1941, from July 1 to September 2. The aims (Stubbe 1941) were to collect wild and primitive forms of cultivated plants in Northern and Central Greece and Albania, and to carry out phytogeographical and taxonomic studies, on wild plants as well. The region belongs to the Mediterranean centre of origin or diversity for many crops, and thus a high diversity could be expected, especially in the mountains and valleys. It was anticipated to find forms tolerant to drought, frost, and various diseases.
The team consisted of five scientists and ten soldiers, the latter acting as drivers and support personnel. Three groups led by H. Stubbe, R. Freisleben, and W. Hoffmann independently collected 289, 692, and 653 samples, respectively. On the way to/from Germany, materials were also gathered in sites in Hungary (16 accessions) and Yugoslavia (145). Altogether, according to the collecting lists, 948 samples were collected in Greece and 525 in Albania, totalling 1634 samples. Some Greek wheat and barley accessions were donated by the plant breeder and geneticist I. S. Papadakis of Thessalonica (cf. Table 2 ). A summary of the material collected by plant genera, based on the collecting lists, is provided in Table 2 . The total (i.e. 1246) is lower than that in the report, because only those accessions that had at least initially been included in the Gene Bank collection were counted. The itinerary of this expedition is shown on a map attached to the original report (Stubbe 1941) .
Stubbe observed that after only one year of Italian occupation, genetic erosion of traditional crops was already progressing in Albania, due to the easier distribution of new Italian cultivars after the construction of roads. Generally, a large diversity was found, especially in wheat, and it was concluded that the thorough investigations of the materials collected would require several years by several research institutions (Stubbe 1941) .
The 1942 expedition to Peloponnese and Crete
Encouraged by the promising results of the 1941 expedition, Hans Stubbe organised a second expedition in the Balkan region in 1942. Two teams were formed, collecting independently in the Peloponnese Peninsula and on Crete.
The first team was led by R. Freisleben (a crop scientist) and W. Rothmaler (a botanist), and collected a total of 1168 samples (Stubbe 1942 (Stubbe 1942) . This time, the aims of the expedition were even broader than those of the 1941 expedition. Besides the collection and description of plant genetic resources (including questions of the variation, distribution, and origin of some crops), phytogeographical, taxonomic, and zoological (faunistic) studies were also carried out. The studies were also extended towards domesticated animals.
The materials collected during the 1942 expeditions are shown in Table 3 . These figures, based on the collecting lists compiled in Gatersleben in the 1940s-1950s, almost correspond to those from the report (Stubbe 1942, see above) .
Material from the 1941 and 1942 expeditions
in the IPK Gene Bank Lehmann (1963) reported that from the two Balkan expeditions, altogether 1850 accessions were included in the Gene Bank collection, among them 1040 cereals and 729 legumes. For 1993 , Hammer et al. (1994 
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the IPK Gene Bank, compared to the originally collected materials.
The differences between the number of samples of crops and their wild relatives collected in 1941 and 1942 in Greece and Albania (Tables 2 and 3) , and the figures for the presently existing accessions from this expedition in the IPK Gene Bank (Tables 1 to 3) , are a result of several reasons. Some materials collected may not have been suitable for inclusion in the Gene Bank, or they may have been lost during the decades, while some of the highly variable landrace accessions are being split into several morphologically distinct lines and kept as separate accessions in the Gene Bank (cf. Knüpffer 2002) . Over the decades, the material was studied in various directions; and numerous accessions with interesting characteristics were identified and utilised in plant breeding programmes.
CONCLUSIONS
By comparing the infraspecific diversity in different crop species between the material collected in 1941 and more recently (1993) (1994) (1995) , we found that for Albania, genetic erosion is progressing (Hammer et al. 1996a) . The material and information collected in Greece in 1941 and 1942 would also allow a comparison between the situation more than 65 years ago and the present. For example, the results of a recent collecting expedition in Crete (Laghetti et al. 2008 ) and of other landrace collections in Greece carried out in recent decades, would allow conclusions to be drawn about the genetic erosion that may have affected crop landraces in Greece.
In the process of studying the historical documentation available at IPK, it became obvious that the quality and completeness of the passport data of the materials from the 1941 and 1942 expeditions, as reflected in IPK's Gene Bank information system, deserve some attention in order to add Table 3 to be continued S33 collection sites and collector's remarks. Some collection numbers need to be traced back to the collecting lists in order to connect the original documentation with the present material. The material collected by German researchers during the Second World War in Albania and Greece has largely been preserved in the German Gene Bank, and is ready for repatriation whenever such requests arrive. For example, after the civil war in Albania in the 1990's, some collections that were lost or destroyed were able to be replaced with materials from the Gatersleben Gene Bank. Like much other gene bank material, the materials from these expeditions can be freely requested from the IPK Gene Bank, after signing a Material Transfer Agreement.
